Ethanol-mediated expression of connective tissue growth factor (CCN2) in mouse pancreatic stellate cells.
Activated pancreatic stellate cells (PSC) play a central role in the pathogenesis of pancreatic fibrosis, a common feature of chronic pancreatitis which is often caused by excessive alcohol consumption. In view of the central role of connective tissue growth factor (CCN2) in fibrosis, we investigated the mechanisms by which CCN2 is regulated in PSC following their exposure to ethanol or acetaldehyde. Primary cultures of PSC from Balb/c mice were treated with 0-50 mM ethanol or 0-200 microM acetaldehyde in the presence or absence of 4-methylpyrazole (4MP; an inhibitor of alcohol dehydrogenase), diallyl sulfide (DAS; an inhibitor of cytochrome P4502E1) or anti-oxidant catalase or vitamin D. CCN2 production, assessed by reverse-transcriptase polymerase chain reaction to measure CCN2 mRNA levels or by fluorescence activated cell sorting to assess CCN2 protein, was enhanced in a dose-dependent manner by ethanol or acetaldehyde. In the presence of 4MP, DAS, or the anti-oxidants vitamin D or catalase, there was a substantial decrease in the ability of ethanol to stimulate CCN2 mRNA expression and a concomitant decrease in CCN2-positive PSC. Accumulation of reactive oxygen species in PSC after exposure to ethanol was verified by loading the cells with dichlorofluorescin diacetate and showing that there was a stimulation of its oxidized fluorescent product, the latter of which was diminished in the presence of catalase or vitamin D. These results show the production of acetaldehyde and oxidant stress in mouse PSC are the cause of increased CCN2 mRNA and protein production after exposure of the cells to ethanol. The potential therapeutic effects of inhibitors of ethanol metabolism or anti-oxidants in alcoholic pancreatitis may arise in part through their ability to attenuate CCN2 production by PSC.